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(54) [Title of the Invention] Light Emitting Diode Unit 
(57) [Abstract] 

[Topic] An LED unit suitable for mounting on a flat base where the distance between the lens and the 
LED can be set freely according to the application and where the light output from the LED can be 
concentrated in an efficient direction. 

[Solution] Comprised of an LED 3, a lead frame 5 supplying the applied voltage to it, a translucent area 
7 enclosed by the reflective wall 6 that guides the light from the LED 3 and guides a portion of it in 
nearly the same direction, a condenser lens 2 affixed directly above the LED 3 in the translucent area 7, 



a unit base 4 that supports the lead frame 5 and a lens support 4A unitized with the reflective wall 6 that 
supports the condenser lens 2. 
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[Claims] 

[Claim 1] A light emitting diode unit comprised of a light emitting diode mounted on a lead frame, 
a unit base that supports said lead frame, 

a rounded lens support where one side is attached to said unit base, 

a reflective wall positioned in the center of the lens support that surrounds said light emitting diode and 
that reflects the light from said light emitting diode, 

a condenser lens enclosed by said reflective wall and said unit base that is placed on the other side of 
said lens support to cover the translucent area, 

and a lens installation means to install said condenser lens to said lens support. 

[Claim 2] A light emitting diode unit as claimed in Claim 1 wherein said lead frame, said unit base and 
said lens support are unitized. 

[Claim 3] A light emitting diode unit as claimed in Claim 1 or Claim 2 wherein said lens installation 
means fills said translucent area with translucent adhesive resin. 

[Claim 4] A light emitting diode unit as claimed in any of Claims 1-3 wherein said lens support is 
formed of opaque white resin with a mirror finish on the wall side of said reflective wall. 
[Claim 5] A light emitting diode unit as claimed in any of Claims 1-4 wherein said condenser lens is a 
spherical lens. 

[Claim 6] A light emitting diode unit as claimed in any of Claims 1-4 wherein said condenser lens is a 
planoconvex lens. 

[Claim 7] A light emitting diode unit as claimed in any of Claims 1-6 wherein said reflective wall has a 
greater diameter than said condenser lens. 

[Claim 8] A light emitting diode unit as claimed in any of Claims 1-7 that is further comprised of a 
means for determining the position of said condenser lens on the other side of said lens support. 
[Claim 9] A light emitting diode unit as claimed in Claim 6 wherein there is a flange formed on the 
outside of said planoconvex lens. 

[Claim 10] A light emitting diode unit as claimed in any of Claims 6-9 wherein the light reflected from 
said planoconvex lens can be set to be freely collected and dispersed by matching the shape and 
refractive index of said planoconvex lens with the distance from said light emitting diode to the smooth 
surface of said planoconvex lens and the refractive index of said translucent area. 
[Detailed Explanation of the Invention] 
[0001] 

[Industrial Field of Application] This invention relates to a light emitting diode, specifically a light 

emitting diode suitable for mounting on a flat surface such as a base. 

[0002] 

[Existing Technology] Existing light emitting diodes (LED) in widespread use are formed by 
semiconductors. They are extremely small, project visible light wavelengths according to the raw 
materials and operate on low voltage. These LED can be combined with light receiving elements such as 
phototransistors for use as photo couplers, have applications as display elements for all types of 
electronic devices and are also employed as light emitting elements for optical fiber communications. 
[0003] 

[Problems this Invention is to Solve] These surface mounted LED units involve electrically attaching 
LED to the lead frame formed as a unit for easy mounting and are manufactured by HP (USA). The unit 
is produced by applying clear epoxy resin around the circumference. Light from the LED of a non- 
diffuse type easily escapes to the surrounding area and other light such as sunlight adversely impacts the 



brightness and luminance. Therefore, it is typically hard to see when employed as a display element and 
when included in an optical detection element, detection errors are a concern. 
[0004] The primary objective of the present invention focuses on the aforementioned problems and 
presents an LED unit suitable for mounting on a flat base where the distance between the lens and the 
LED can be set freely according to the application. 

[0005] The secondary objective of the present invention is to present an LED unit suitable for mounting 
on a flat base that is simply produced and where the light output from the LED can be concentrated in an 
efficient direction. 
[0006] 

[Means of Solving These Problems] To meet these objectives, the form of the present invention is 
comprised of a light emitting diode mounted on a lead frame, a unit base that supports the lead frame, 
a rounded lens support where one side is attached to the unit base, a reflective wall positioned in the 
center of the lens support that surrounds the light emitting diode and that reflects the light from the light 
emitting diode, a condenser lens enclosed by the reflective wall and the unit base that is placed on the 
other side of the lens support to cover the translucent area, and a lens installation means to install the 
condenser lens to the lens support. 

[0007] With the present invention, when light output from the light emitting diode permeates the 
translucent area, a portion is reflected by the reflective wall surrounding the translucent area and 
directed to the condenser lens. It is also influenced by the refractive index of the translucent area and 
incident to the condenser lens. Additionally, the light from the light emitting diode 
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is concentrated and incident to the condenser lens without emanating to the outside. This incident light 
can be discharged to the outside according to the properties of the condenser lens, resulting in a higher 
brilliance and luminance from the parallel luminous flux and focus of the light. Additionally, it is 
possible to set it freely to collect and disperse the light according to the application, which acts to lower 
the cost of manufacturing. 
[0008] 

[Form of the Embodiments for this Invention] Next the embodiment for the present invention is 
explained specifically and in detail by referencing the accompanying figures. 

[0009] First, for the first form of the present invention, the description is made by referencing Figure 1 
showing the structure of the LED unit with spherical lens. As shown in this figure, the LED unit 1 is 
comprised of the main parts of a spherical lens 2, an LED 3 and a support 4. The support 4 is formed as 
a unit with a heat resistant resin such as a polyamide resin and a liquid crystal polymer and contains a 
lead frame 5 conductor to supply bias voltage to the LED 3. 6 refers to the cone-shaped reflective wall 
with a mirror finish that surrounds the LED 3. It is acceptable to conduct plating treatment with a 
metallic coating to the reflective wall 6 in order to increase the refractive index. In this embodiment, an 
opaque white was used as the heat resistant resin forming the support 4 to give the surface of the 
reflective wall 6 a high refractive index. 

[0010] Hereafter, the top half of the support 4 surrounding the LED 3 formed by the reflective wall 6 is 
called the reflector 4A while the bottom half is called the unit base. This nearly cone-shaped surface 
surrounding the reflective wall 6 can be cone shaped or a rotating parabolic shape to reflect as much of 
the light from the LED 3 as possible to the spherical lens 2 and can be set to obtain the desired luminous 
intensity distribution properties for the light emanating from the spherical lens 2. In this embodiment, 
the upper part of the reflective wall 6 subject to the spherical lens 2 on the reflector 4A corresponds to 
the spherical shape of the spherical lens 2. Here, it matches the spherical lens 2 but the upper part does 
not have to have that shape. The distance R from the center of the spherical lens 2 to the LED 3 is set but 
does not have to be set at a specific position, and the upper part can* be set for the spherical lens 2. 
[001 1] The spherical lens 2 is formed of a heat resistant translucent resin such as glass, polyether sulfone 
(manufactured by ICI), or Arton (manufactured by Japan Synthetic Rubber) to produce a specific radius 
r. In Figure 1 , 7 refers to the translucent area above the LED that is enclosed by the reflective wall 6. In 
this embodiment, a specific amount of translucent heat resistant epoxy resin is packed into the 
translucent area 7 to mount the spherical lens 2 in a specific position and the spherical lens 2 is joined to 
the reflector 4A without leaving any air bubbles in the translucent area 7. If the spherical lens 2 is 
connected to the reflector 4A in a stable position, it is not necessary to pack a translucent resin such as 
an epoxy resin into the translucent area 7. The translucence of the translucent area 7 is retained and an 
additional air layer can be included, so it can be filled with matching oil. 

[0012] Using the LED element 1 with attached lens and the structure described above, the distance R 
from the LED 3 to the center of the spherical lens 2 is kept larger than the radius of the spherical lens 2, 
and is coordinated with the refractive index n R of the spherical lens 2, the refractive index nc of the 
matter inside the translucent area 7, the aforementioned distance R and the shape of the reflective wall 6. 
As a result, the luminous flux from the LED 3 projecting in air through the spherical lens 2 is nearly a 
parallel luminous flux and can be focused and dispersed, which makes it suitable for an LED element. 
As previously indicated, the shape of the reflective wall 6 can be set as desired but if the reflective wall 
6 has a conical shape 6A (left side) or a rotating parabolic shape 6B (right side) as shown in Figure 2, 
the reflective light from the LED 3 via these reflective walls 6A or 6B is guided to the spherical lens 2 



so the light elements intersecting the optical axis connecting the LED 3 and spherical lens 2 increase, as 
shown by the arrows. This results in an increase in light output from the LED 3 in the field of vision 
from this direction. 

[0013] As indicated above, the features of this embodiment include the ability to select the setting for 
the LED unit 1 with attached lens with free collection and dispersion as well as the ability to 
manufacture a spherical lens 2 with a high degree of sphericity, thus the production of the LED unit 1 
with attached lens makes it very easy to mount the spherical lens 2 in the desired position. Since the 
position of the spherical lens 2 is freely determined according to the opening of the reflective wall 6, it is 
possible to maintain the optical axis in a specific direction when mounting. 

[0014] Next the embodiment for the second form of the present invention is explained specifically and 
in detail by referencing the accompanying figures. 

[0015] Figure 3 shows the structure of the embodiment. Here, 12 refers to the planoconvex lens for this 
embodiment. This planoconvex lens is formed of a heat resistant translucent resin such as glass, 
polyether sulfone or Arton to produce a specific radius r. The planoconvex lens in this example is 
slightly larger than the hemisphere. 12A refers to the flat surface and light from the LED 3 is incident to 
the planoconvex lens 12 from this flat surface 12A via the translucent area 7. This planoconvex lens 12 
is in contact with the top 4B of the reflector 4A on the outside of the flat surface 1 2 A due to the 
translucent epoxy resin filling the translucent area 7. 8 is the frame for determining the lens position that 
is positioned around the top of the reflector 4A or on all four corners. The frame for determining the lens 
position 8 should be unitized when forming the resin for the support and reflector 4A and the inside of 
the frame for determining the lens position 8 should be formed to match the shape of the lens 12 . 
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[0016] Figure 4 shows another embodiment for the second form. In this example, other than the frame 
for determining the lens position 8 positioned at the four corners of the top of the reflector 4B, it is 
identical to the aforementioned embodiment. With the embodiment for the second form of the present 
invention, the distance R from the spherical center of the lens to the LED 3 can be set so there is no 
correlation with the radius r of the planoconvex lens 12. Naturally, this planoconvex lens 12 does not 
have to be larger than the hemisphere and the lens can be the same or thinner than the hemisphere. The 
degree of freedom relative in selecting the settings for the refractive index of the planoconvex lens 12 or 
the material enclosed in the translucent area 7 and the shape of the reflective wall 6 can be greater than 
that of the first form. 

[0017] Figure 5 shows another embodiment for the second form. As shown in Figure 5, the lens 22 in 
this example is made of heat resistant translucent resin forming a unit containing a lens 22 A that 
functions as a condenser lens and a flange 22B to secure the position on the top of the reflector 4B on 
the support 4. 22C refers to the positioning hole penetrating the flange 22B. The pin 4C protruding from 
the top of the reflector 4B fits into this positioning hole 22C when attaching the lens 12 and thus enables 
the lens 22 to be precisely and easily secured to the support 4. It is also acceptable to include a 
positioning means that does not join the positioning hole 22C with the pin 4C. As shown in Figure 5(C), 
9 refers to the overflow slot that prevents resin from spilling over from the translucent area 7 while 
securing the lens 22. It is possible to further secure the lens base 22B to the support 4 with cured resin in 
the overflow slot 9. 

[001 8] With this embodiment, the shape of the very small lens 22 can be more uniform than with molds 
and it is possible to the shape of the lens 22 to be freely established according to the collected and 
dispersed light. 

[0019] In the embodiments described above, the description was for a product to focus light on a lens 
but depending on the conditions of LED element use, direction can be established within a range limited 
by luminous flux or the angle of dispersion. Thus it is possible to freely set the relative position between 
the type of lens and LED as well as the shape of the reflective wall to obtain a product with similar 
advantages for each condition. 
[0020] 

[Effect of this Invention] As indicated in the description above, the present invention is comprised of a 
light emitting diode mounted on a lead frame, a unit base that supports the lead frame, a rounded lens 
support where one side is attached to the unit base, a reflective wall positioned in the center of the lens 
support that surrounds the light emitting diode and that reflects the light from the light emitting diode, 
a condenser lens enclosed by the reflective wall and the unit base that is placed on the other side of the 
lens support to cover the translucent area, and a lens installation means to install the condenser lens to 
the lens support, which makes it possible to freely set the luminous intensity distribution relating to the 
concentration and dispersal of light according to the application, enhance the ability to condense light 
around a stable optical axis and manufacture at a low price due to the simple assembly. 
[Brief Description of the Figures] 

[Figure 1 ] This is a cross-section figure showing the structure of the first form of the present invention. 
[Figure 2] This is an explanatory figure showing the cross-section of an example of the light refraction 
route for the first form of the present invention. 

[Figure 3] This is a cross-section figure showing the structure of the second form of the present 
invention. 



[Figure 4] This is a perspective view showing the lens and support disassembled for another example of 
the second form of the present invention. 

[Figure 5] This is an explanatory figure showing (A) a top view, (B) a side view and (C) a cross-section 
view of line A- A for another example for the second form of the present invention. 

[Description of Symbols] 
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center of sphere 


1 


Light emitting diode (LED) unit 


2 


spherical lens 


3 


LED 


4 


support 


4A 


reflector 


4B 


top surface 


4C 


pin 


5 


lead frame 


6,6A,6B reflective wall 


7 


translucent area 


8 


frame for determining lens position 


12 


planoconvex lens 


12A 


flat surface (installed) 


22 


(formed) lens 


22A 


lens 


22B 


flange 


22C 


positioning hole 


nR 5 nc 


refractive index 



[Figure 1] 
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